Low sequence similarity and gene content of symbiotic clusters of Bradyrhizobium sp. WM9 (Lupinus) indicate early divergence of "lupin" lineage in the genus Bradyrhizobium.
Two sequenced nodulation regions of lupin Bradyrhizobium sp. WM9 carried the majority of genes involved in the Nod factor production. The nod region I harbored: nolA, nodD, nodA, nodB, nodC, nodS, nodI, nodJ, nolO, nodZ, fixR, nifA, fixA, nodM, nolK and noeL. This gene arrangement resembled that found in the nodulation region of Bradyrhizobium japonicum USDA110, however strain WM9 harbored only one nodD gene copy, while the nodM, nolK and noeL genes had no counterparts in the 410 kb symbiotic region of strain USDA110. Region II harbored nolL and nodW, but lacked an nodV gene. Both regions carried ORFs that lacked similarity to the published USDA110 sequences, though they had homologues in symbiotic regions of Rhizobium etli, Sinorhizobium sp. NGR234 and Mesorhizobium loti. These differences in gene content, as well as a low average sequence identity (70%) of symbiotic genes with respect to B. japonicum USDA110 were in contrast with the phylogenetic relationship of USDA110 and WM9 revealed by the analysis of 16S rDNA and dnaK sequences. This most likely reflected an early divergence of symbiotic loci, and possible co-speciation with distinct legumes. During this process the loss of a noel gene and the acquisition of a nolL gene could be regarded as an adaptation towards these legumes that responded to Nod factors carrying 4-O-acetylfucose rather than 2-O-methylfucose. This explained various responses of lupins and serradella plants to infection by mutants in nodZ and nolL genes, knowing that serradella is a stringent legume while lupins are more promiscuous legumes.